Chromosomal breakage and sister chromatid exchange in peripheral blood lymphocytes and lymphoblastoid cell lines in the X-linked lymphoproliferative syndrome.
The frequencies of chromosomal aberrations and sister chromatid exchange (SCE) were measured in lymphoblastoid cell lines (LCLs) and in phytohemagglutinin (PHA)- and pokeweed mitogen (PWM)-stimulated lymphocytes from males with X-linked lymphoproliferative (XLP) syndrome, their obligate carrier mothers, and control subjects. We observed an increased frequency of chromosomal aberrations including increased polyploidy in LCLs derived from families with XLP with time in culture. The SCE rate in LCLs (mean of 3.89 SCEs per cell) was much lower than that in PHA- or PWM-stimulated lymphocytes: PWM-stimulated lymphocytes showed 9.58 SCEs per cell and PHA-stimulated cells had 11.38 SCEs per cell. A greater number of chromosomal gaps and breaks in the D-group chromosomes of LCLs of affected males and carrier females were identified compared to the number expected, based on chromosomal length and the number of aberrations seen in PHA-stimulated cell cultures. No differences in the frequency of SCEs or chromosomal aberrations were found in control subjects and affected males or carrier females in the peripheral lymphocytes stimulated by PHA. Phenotypes of XLP appear to arise from failure of immune responses to Epstein-Barr virus (EBV) and not from intrinsic chromosomal breakage or instability.